. There is evidence that nickel is required in micro bial urea-utilising plants (Farago et a l., 1988) . It is reported to be mutagenic and carcinogenic causing chromosome aberrations and micronucleus forma tion (Leonard et al., 1981) and it is toxic at 0 .1 -
PSI-supported electron transport
To determine the target o f NiCl2 and [Ni(emizco)2 Cl2] beyond Q B their effect on uncoupled PSI activity from reduced DCPIP to MV (plus 10 |im D C M U ) were determined. PSI electron transport was partially inhibited, i.e. 38% at 500 [im by NiCl2 suggesting that the inhibition site for these salts is on PSI, as well as in [Ni (em izco)2 Cl2] (Table I) .
Due to the fact that nickel(II) salts do not affect PSII activity and partially inhibit PSI on one hand, on the other, their emizco coordination com pounds show only partial inhibition on PSII, their behaviour from PQ pool to Fx were tested. This was done adding TM QH 2 as electron donor. The results show that this activity was inhibited by the salts and their coordination compounds i.e. 50%, 500 |xm which is the same inhibition percentage of electron flow from reduced DCPIP to MV, thus indicating that the interaction target is located at b6f level.
The span of PSI electron transport from P70o to MV (adding PMS-as electron donor) was studied for all compounds. The results show that this span of electron flow was not affected by the coordina tion compound or nickel(II) salt. Since PSI activity from DCPIPred to MV was inhibited by nickel(II) salts and coordination compounds, suggesting that their target is located at b6f complex. Therefore, we may conclude that NiCl2 have only one target. On the other hand, the [Ni(em izco)2 Cl2] binding sites are located at Q B-protein and b6f level.
Effect o f Ni2+ and their coordination com pound on Chi fluorescence
Chi a fluorescence induction curves of thylakoids show the polyphasic sequence of transients ( O JIP) described for plants, green algae and cya nobacteria (Iglesias-Prieto, 1995; Govindjee, 1995). This series of transients reflects the sequen tial reduction of the electron acceptor pool of PSII (Strasser et al., 1995) . Addition of 50 (.im DCM U results in transformation of the regular OJIP se quence into an OJ sequence. Inhibition of PSII electron transport at the Q B-protein site by Table I . T reatm ent of nickel salts and their co o rd in atio n com pounds at 500 [j,m on electron tran sp o rt rate uncoupled. PSII, PSI and partial reactions. L eft in (iequiv. e~/m g Chi p er h. R ight in per cent o f inhibition. (Fig. 3) . Consistent with the electron transport determin ations, thylakoids exposed to different concentra tions of [Ni(em izco)2 Cl2] showed a significant con centration-dependent reduction in their relative Q a~ re-oxidation capacity (Fig. 4) . Polarographie determinations of the inhibition of PSII electron transport activity from water to DCBQ as a func tion of [N i(em izco)2 Cl2] (Table I) , coordination compound concentration (up to 500 ^m) is correla tive with the accumulation of Q A~ shown by the Chi a fluorescence analyses (Fig. 4) . On the other hand, addition of various concentrations of metal salts did not result in any detectable variations in the fluorescence characteristics of the thylakoids. These observations strongly suggest that the target site of the coordination compound is located at the acceptor side of PSII at the Q B-protein.
Further support for this interpretation was ob tained by the kinetic analyses of Chi a fluores cence induction curves. The rise of V during the first 2 ms of the induction curve requires two com ponents to be accurately described ( Fig. 5A and 5B). An exponential com ponent with rate con stants between 0.500 and 0.730 m s-1 and a sigmoi dal one with time constants close to 0.09 m s-1 (Ta ble II). Kinetic analyses indicate that the increase in the fluorescence yield during the J transient af ter DCM U infiltration, results from increments in the relative amplitude of both components with major changes in their rate constants (Table II) (Table I) , however when the ligand is bound to nickel(II) the coordi nation compounds inhibit electron transport. The coordination compounds tested are more potent inhibitors on the photosynthetic electron flow than the salts, Table I. 
